Only a few reactions of molecular hydrogen have. been studied in liquid annnonia. The amide-catalyzed para-ortho conversion [1] and isotope exchange [1, 2, 3] reactions have been found to be first order in amide concentration and first order in hydrogen concentration.
The reaction e + NH 3 ~ NH 2 + 1/2 H 2 am has been found to be reversible [4] . Hydrogenation of trans 1,2-diphenylethylene and diphenylacetylene in the presence of potassium amide and a reduced iron oxide catalyst has been reported [5] .
We now wish to report the reaction of hydrogen with copper{!) amide complex {probably Cu(NH 2 ) 2 -) in the presence of excess potassium amide or cesium amide. The products are thermally unstable orange-red crystalline ternary hydrides with the approximate formulas K 2 Cu 3 H 5 "xNH 3 
B. EXPERIMENTAL Apparatus
A two-legged glass reaction vessel (O.D. 32 nun) similar to the one described by·Fernelius and Johnson was used [6] . One leg had two side arms (O.D. 10 mm) each with a break-seal and ball joint assembly.
One side arm was used in the hydrolysis experiments {described below), and the other served to connect the vessel to the vacuum line after .
•,j ) A General Electric camera with a graphite monochromator was used to obtain the X-ray powder diffraction patterns. by a helium displacement technique [7] .
The magnetic susceptibility of K 2 Cu 3 H 5 ·xNH 3 at room temperature was determined by the Gouy method using an electromagnet (Spectra-'magnetic Industries, Model 4-100), with l-inch diameter pole faces and l-inch gap, powered with a Spectromagnetic Industries Model T.C.
, 200-8 power supply.
The infrared spectra of Nujol mulls of the potassium compound at -196° were obtained. The mulls were prepared in a dry box -4-(Vacuum/Atmospheres Corp. Model HE-19.3-1) and placed in a low temperature cell similar to that described by Shriver [8] .
Raman spectra were recorded below -100° with a Jarrell-Ash Raman Spectrometer (Model No. 25-300) equipped with a 30 mW helium-neon laser (exciting line, 6328 X), with a slit width of 10 cm-
•

Chemicals
Copper(!) iodide was prepared by a standard method [9] . Potassium .j :;
,. The ammonia content of the hydrolysis solution was determined by the Kjeldahl method [13] . Alkali metals were determined as their perchlorate salts [14] , and copper was determined iodometrically [15] .
No other species were present in significant amounts (see percent compositions below).
C. RESULTS
The ternary hydrides are thermally unstable orange-red crystalline nonvolatile solids, reactive to moisture and insoluble in common solvents. Cu, 31.4%; NH 3 , 2.1%. The ammonia content of the solids decreased to less than 1% after prolonged pumping, but unfortunately the hydrogen content also decreased, so that the compounds could not be prepared free The values of x and y calculated from the analytical data for the potassium and cesium compounds are given in Table 1 . It will be noted that the y values are below the values corresponding to the formulations K 2 cu 3 H 5 and CsCuH 2 (1.67 and 2, respectively). However, it is not uncommon for hydrolytic determinations of hydrogen for ternary hydrides to be low [11, 12, 16] . Indeed, prior to hydrolysis the cesium compound was noticeably darkened because of partial decomposition; so the values of y for that compound were expected to be low. The X-ray powder pattern of the cesium compound has extremely weak lines. ·Nevertheless, the pattern was indexed (Table 3) as an orthorhombic phase using the analytical procedure of Hesse and Lipson [17] . The hydrides were decomposed thermally, and the X-ray powder diffraction patterns of the residues were obtained (Tables 4 and 5 ). Broad and intense lines due to copper were found, and the residue from the cesium compound [20] and the reduction by hydrogen of silver{!) [21] are also thought to involve intermediate formation of hydride ions.
The activation of hydrogen by copper(!) in aqueous acid [22, 23] and in several organic solvents [24, 25] is believed to involve the reaction Cu(I) + H 2 ~ CuH + H+ where k = 10-
It was found that basic solvents enhance the rate of reaction. Cyclic intermediates were suggested for the reactions of copper{!) [26] and silver(!) [27] with hydrogen in organic solvents:
where M is the metal ion and Rand R' arc bases (such as amines).
We cannot determine from our data which type of mechanism is involved in the for.niation of the potassium and cesium ternary hydrides.
It is interesting to note that an analogous preparative reaction, in which the ~-c .. H~-anion may serve to aid the deprotonation of molecular hydrogen, has been reported [28] where the strong base is the ~-c .. n 9 -anion.
The face-centered cubic phase with a = 3.91 A observed in the 0 powder pattern of the potassium compound may be cubic Cull, in view of the fact that the lattice constant for the cubic form of Cull has been predicted to be 4.04 A [29] . The value (3.91 A) of a that is observed 0 suggests a high degree of covalent character in the CuH bond. The absence of a Cu-H band in the infrared spectrum of the potassium compound is indicative of low bond polarity [30] and is consistent with the absence of Cu-H bands in the infrared spectra of The non-cubic lattice of the cesium compound n~y result from distortion of a cubic lattice by the large cs+ cation [37] ; BaNi0 2 has an orthorhombic structure due to this cause [38] .
•·
The X-ray data for the thermally decomposed potassium compound formation of "KCu" is unlikely, because potas~ium and copper do not form alloys [40] .
The cubic phase (a = 6.067 A) detected :in the powder pattern of 0 the decomposed CsCuH 2 is undoubtedly cesium metal (a = 6.067 at 78°K [18] ).
0
The decomposition reaction appears to be: CsCuH 2 4 Cs + Cu + H has a calculated repulsion term of +60.8 em [42, 43, 44] , indicating that our
observed shift of +64 em is not unreasonable.
An alternative explanation [45] is that holes in the solid are doubly 
